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Introduction.
The surface properties of liquid/solid interfaces depend on the physical chemistry of the two media, and on long range forces like Van der Waals and double layers [1] . In this paper we limit ourselves to consider the effect of the double layer forces, connected to selective surface adsorption of ions dissolved in the liquid. We show that the ion adsorption can be responsible for apparent non locality of interface properties recently observed in nematic liquid crystals [2] [3] [4] [5] .
These ions can originate from more or less dissociated impurities (the extrinsic contribution), but also from the spontaneous dissociation of the liquid molecules themselves (the intrinsic contribution). The positive and negative ions can have different affinities for the boundary surfaces. Their selective adsorption creates at the liquid interface a surface field which depends on the volume of the sample. This surface field can modify the surface properties of the solid/liquid interface. This idea was already suggested [6] , but not quantitatively worked out.
The mechanism we imagine is the following : the bulk liquid is neutral but contains positive and negative ions, in fixed concentration p é = P e = P e in absence of adsorption from the plate. pc is given by the fixed concentration of the totally dissociated impurities, or by the dissociation constant of the liquid. To We use a self-consistent method to solve the problem : we first write that all parts of the liquid, which exchange positive and negative ions, are in equilibrium in an arbitrary potential V (z). This fixes a Boltzmann shape for p± [z, V (z)], which depend only on two parameters, the densities p ± (0) at the center of the cell. We determine V (z ) from the charge densities using Poisson equation, which can be integrated if we know the adsorbed charge density a on the surfaces. cr is defined itself from the equilibrium of positive charges, which are exchanged between the surface and the bulk, and depends also on V (z), i.e. on p ± (0). Writting now the charge conservation equation (or the mass action law), we obtain finally two self-consistency equations to determine the two concentrations p± (0). The problem contains then two kind of equations : the one describing the electric properties, analyzed in section 2, and the one describing the charge exchange equilibrium, in the bulk (Sect. 2) and between the bulk and the surface (Sect. 3). This last equilibrium is very similar to the classical adsorption problem of Langmuir [7] . The [7] of the ions, ka is the Boltzmann constant, T the absolute temperature, q the electrical charge of the ions and V (z ) the macroscopically averaged electrical potential. Since only differences in potential are physically significant, we put V(0) = 0, in the center of the cell (where p ± (0 ) = p ô ) and consequently E (o ) = 0 because of symmetry.
We require at equilibrium that the chemical potentials are uniform across the liquid sample ; from equation (3) from which we obtain easily :
Boundary condition on the electric field at z = -d/2 gives By using equations (7) and (8) (9), (10) and (11) 3. Surface charge and the adsorption phenomenon.
In order to determine the surface charge density adsorbed by the solid surface let us consider the classical Langmuir problem of adsorption [7] . Let us call 03C3M/q the maximum number of adsorption site per cm2 on the surface (q is the proton charge). The Equations (14)- (16) (14)- (16) Let us now discuss the case of intrinsic conductivity (or weakly ionized impurities). Equations (14)- (15) and (16' ) must be solved with equation (21'). Using equations (16') and (21), from equation (14) we obtain in the limit of uL/2 o-c &#x3E; 1, usually verified. By substituting equation (24') into equation (15) we have giving D = D (R1 ) and plotted in figure 3 . This exact plot must be compared with the approximated graph of the previous case (Fig. 2) . In sections 2 and 3 it is shown that the ionic charge that is stuck at the solid-liquid surface attracts a diffuse layer of ions of the opposite sign in the liquid. The adsorbed charge and the diffuse layer of oppositely charged ions that it attracts constitute an intrinsic double layer depending only on the solid and liquid. The thickness of this double layer is of the order of the Debye screening length.
It follows that the selective surface adsorption of ions creates an electric surface field Es which extends in the bulk over the Debye screening length Ls. If an isotropic liquid is considered this surface electric field can change the effective surface tension, which is an isotropic quantity. In the opposite case where an anisotropic liquid, as a nematic liquid crystal, is considered, the surface field can also change the anisotropic part of the surface energy. In this section we wish to analyse the influence of the selective adsorption phenomenon on the so-called nematic /substrate anchoring energy.
As known a nematic material is characterized by anisotropic physical properties [1] as dielectric, or magnetic, permittivity. The physical properties of a nematic depend on the average molecular orientation, usually indicated by fi. û is known as nematic director. When a nematic is put over a solid substrate, û alignes parallel to a well defined direction à called easy direction [1] . If now an extemal field is applied, whose effect is such to change the surface orientation of n, the surface tends to maintain the surface director ns parallel to Tf, by means of a restoring torque. This (8) . In reference [4] , only a decrease and a saturation is observed, which means that the above mentioned condition is probably not fulfilled. To fit the data of reference [4] , we should know the conductivity of used sample, to estimate Pe. The only reported data connected with the conductivity is the 1 kHz AC voltage frequency which suppresses the electrohydrodynamical effects. The dielectric relaxation frequency of the sample O'IE is then lower than 103 Hz. Using for the ions mobility the value of reference [9] , we estimate pc~ 10-4 C/cm3, and hence L,, -0.1 itm. We can now try to fit the reference [4] 
